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The invention relates to a system for financial planning for an investor and, more 



particularly, to a system for selection of at least one financial strategy for an investor. 

Background of the Invention 

Traditionally, an investor has a portfolio of investments and may seek out the advice of a 
10 financial counselor to recommend a financial strategy for achieving the financial goals of the 
i j;j investor. The investor is interviewed and conveys the financial goals to the financial counselor. 
Jj Using the financial goals of the investor, the financial counselor thoughtfully considers various 
O financial strategies to achieve the financial goals of the investor. The ability of the financial 
,s|iS counselor to offer such advice to the investor comes from years of training and experience in 
/J*5 financial planning. Using the acquired knowledge and experience, the financial counselor 

Ji;5 recommends at least one financial strategy to the investor. With this financial advice, the 

•J : i 

U;| investor chooses a financial strategy to achieve the financial goals of the investor and pursues an 
implementation plan by investing in a portfolio according to the chosen financial strategy. As 
investors know, the results of such financial advice are not guaranteed, because no financial 



20 counselor can predict the future. 

To proffer such financial advice to an investor requires a significant amount of time on 
the part of the financial counselor and a significant amount of money on the part of the investor. 
Alternatively, an investor may elect to research and determine an appropriate strategy without 
the use of a financial counselor. 
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There exists a need to automate the process of analyzing the assets of the investor, 
considering the financial goals of the investor, and recommending at least one financial strategy 
to the investor. Further, there exists a need for the investor to have the ability to obtain such a 
recommendation without the intervention of a financial counselor. Moreover, there exists a need 
to reduce the cost to the investor of obtaining such advice. 

SUMMARY OF THE INVENTION 

An object of the invention is to select at least one financial strategy for an investor to 
meet the financial goals of the investor. 

An object of the invention is to reduce the amount of time required by a financial 
counselor to provide financial advice to an investor. 

An object of the invention is to automate the process of providing financial advice to an 
investor. 

An object of the invention is to reduce the cost to an investor of obtaining financial 
advice concerning the assets of the investor for use with a financial strategy. 

The invention includes a method, an apparatus, a system, and articles of manufacture for 
selecting at least one financial strategy for an investor. 

The method of the invention includes a method for determining a financial strategy for 
assets to meet financial goals. The method comprises the steps of determining an outcome for 
each of a number of financial strategies, and selecting at least one of the financial strategies to 
meet the financial goals using a software-implemented decision analysis and the outcomes for 
the financial strategies. The outcome for each of the financial strategies can be determined, for 
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example, by using Monte Carlo simulations, and the software-implemented decision analysis can 
employ, for example, multi-attribute utility theory. 

The apparatus of the invention includes a computer having a computer-readable medium 
embodying software to operate the computer in accordance with the invention. 

The system of the invention includes a computer system having a computer-readable 
medium embodying software to operate a computer in accordance with the invention. 

The articles of manufacture of the invention include a computer-readable medium 
embodying software to operate a computer in accordance with the invention, an information 
storage device embodying a questionnaire for an investor, and an information storage device 
embodying a report for an investor. 

The above objects and advantages of the invention are illustrative, and not exhaustive, of 
those which can be achieved by the invention. Thus, these and other objects and advantages of 
the invention will be apparent from the description herein or can be learned from practicing the 
invention, both as embodied herein and as modified in view of any variations which will be 
apparent to those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention are explained in greater detail by way of the drawings, 
where the same reference numerals refer to the same features. 

Figure 1 illustrates a system perspective of the invention. 

Figure 2 illustrates a multi-dimensional matrix of financial variables. 

Figure 3 illustrates a cell in the multi -dimensional matrix of Figure 2. 



-4- 



(2543-128329) 



Figure 4 illustrates a flow diagram for determining a goals hierarchy of financial goals 
and obtaining a multi-utility function for the goals hierarchy. 

Figure 5 illustrates a hierarchy of financial goals, attributes, and weights. 
Figures 6A, 6B, and 6C illustrate single utility functions. 

Figures 7 A and 7B illustrate two goals hierarchies of retirement financial goals with 
attributes. 

Figure 8 illustrates a questionnaire for achieving retirement financial goals. 

Figure 9 illustrates the results of numerous Monte Carlo simulations. 

Figure 10 illustrates the measures and utility score calculated from a number of Monte 
Carlo simulations for a single financial strategy. 

Figures 1 1 and 12 illustrate the results from determining utility scores for a number of 
financial strategies. 

Figure 13 illustrates a graph of total assets over time from numerous Monte Carlo 
simulations for a selected financial strategy. 

Figure 14 illustrates a table of projected beginning and final balances for a selected 
financial strategy. 

Figure 15 illustrates a table describing the portfolio migration for a selected financial 
strategy. 

Figure 16 illustrates a table comparing the selected financial strategies. 
Figure 17 illustrates a table for implementing the selected financial strategies. 
Figure 1 8 illustrates a flow diagram for the operation of the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

The description of the invention is segmented into sections on definitions, financial 
strategies, financial goals, investor input, the preference model, the projection engine, attribute 
measures, utility scores, strategy selection, investor recommendations, and the operation of the 
invention. 

Definitions 

In describing the invention, the following definitions are applicable throughout: 

An "investor" refers to any natural or legal entity capable of having at least one financial 
goal, such as one person, two or more persons, a trust, or a corporation. 

A "financial goal" refers to one or more financial aspirations involving at least one of an 
investment of assets, an accumulation of assets, and a withdrawal of assets. A financial goal can 
be for any purpose, such as for retirement, early retirement, college tuition, charitable 
foundations, trusts, estate planning, or a house purchase. 

A "financial period" refers to the duration of one or more financial goals. For example, 
the financial period of a retirement financial goal usually begins at or around the time of 
retirement of an investor and continues until the death of the investor, which is based upon an 
estimated life span determined from mortality tables. The financial period of a college tuition 
financial goal is the number of years needed to acquire the desired degree, such as two, four, or 
five years. The financial period of a house purchase financial plan is the length of the mortgage 
for the house purchase. 

A "financial strategy" refers to at least one of an investment strategy, an accumulation 
strategy, and a withdrawal strategy. 
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A "financial counselor" refers to one or more persons having skill and knowledge in a 
type of financial planning. Typically, a financial counselor has one or more degrees, years of 
experience in a type of financial planning, is licensed by a regulatory body, and may be certified 
by a regulatory body or association. A financial counselor may be, for example, a Registered 
Investment Advisor Representative. 

A "financial planner" refers to one or more persons having skill and knowledge in 
finance. A financial planner can be, for example, a financial counselor, a Registered Investment 
Advisor, a Certified Financial Planner, a stockbroker, or a portfolio manager. 

A "computer" refers to any apparatus that is capable of accepting a structured input, 
processing the structured input according to prescribed rules, and producing results of the 
processing as output. Examples of a computer include: a computer; a general purpose computer; 
a supercomputer; a mainframe; a super mini-computer; a mini-computer; a workstation; a micro- 
computer; a personal computer (PC); a server; an interactive television; and a hybrid 
combination of a computer and an interactive television. A computer also refers to two or more 
computers connected together via a network for transmitting or receiving information between 
the computers. An example of such a computer includes a distributed computer system for 
processing information via computers linked by a network. 

A "computer-readable medium" refers to any storage device used for storing data 
accessible by a computer. Examples of a computer-readable medium include: a magnetic hard 
disk; a floppy disk; an optical disk, such as a CD-ROM; a magnetic tape; a memory chip; and a 
carrier wave used to carry computer-readable electronic data, such as those used in transmitting 
and receiving e-mail or in accessing a network. 
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"Software" refers to prescribed rules to operate a computer. Examples of software 
include: software; code segments; instructions; computer programs; and programmed logic. 

A "network" refers to a number of computers and associated devices that are connected 
by communication facilities. A network involves permanent connections such as cables or 
5 temporary connections such as those made through telephone or other communication links. 
Examples of a network include: the Internet; a local area network (LAN); and a wide area 
network (WAN). 

An "information storage device" refers to an article of manufacture used to store 
information. An information storage device can have different forms, for example, paper form 
\W and electronic form. In paper form, the information storage device comprises paper printed with 
UJ the information. In electronic form, the information storage device comprises a computer- 
Ui readable medium storing the information as software. 

f=:J 

j Financial strategies 

if S Figure 1 illustrates a system perspective of the invention. In block 1, a number of 

ijj financial strategies are determined and are stored on a computer-readable medium. The 

invention matches the assets and financial goals of the investor with at least one financial 

strategy. 

The financial strategies are determined from a multi-dimensional matrix of financial 
20 variables, such as the matrix illustrated in Figure 2. The multi-dimensional matrix has a number 
of variables, such as an asset allocation, a product mix, and a likelihood of success of achieving a 
withdrawal rate. Each dimension of the multi-dimensional matrix has a number of values. By 
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combining the financial variables in every possible combination, a multi-dimensional matrix, 
such as the one illustrated in Figure 2, results. 

Each of the financial strategies has a duration equal to the financial period of the financial 
goals of the investor and may have features to increase the realism of the financial strategy, as 
5 discussed below. 

Each cell in the multi-dimensional matrix corresponds to a unique combination of the 
financial variables. Figure 3 illustrates a cell of the multi-dimensional matrix of Figure 2. In 
Figure 3, the financial strategy for the cell illustrated has the third asset allocation, the first 
product mix, and a likelihood of success of achieving a withdrawal rate of 90%. The cell of 
l § Figure 3 corresponds to the cell marked with the "X M in Figure 2. 

Uj Each of the three financial variables illustrated in the multi-dimensional matrix of Figure 

i.ii 

UJ 2 is discussed next. An asset allocation is a mix of various asset classes and sub-asset classes. 

i'.'.'.i 

1 i:f Asset classes include stocks, bonds, and short-term securities. The sub-asset class for stocks 
L includes large-cap stocks, small-cap stocks, and international stocks. The sub-asset class for 
siS bonds includes investment grade bonds, high-yield bonds, and international bonds. The sub- 
asset class for short-term securities is made up of short-term securities including money market 
securities and short-term investment-grade bonds. An example of an asset allocation is 86% 
stocks, 14% bonds, and 0% short-term securities. In Figure 2, the asset allocation financial 
variable has 13 values. 

20 For the asset class of stocks, the sub-asset class of large-cap stock provides for long-term 

capital appreciation opportunities and dividend income and includes stocks of well-established 
companies with market capitalization of $1 billion or more. The sub-asset class of small-cap 
stocks provides long-term capital appreciation and includes stocks of small domestic companies 
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with market capitalization of less than $1 billion. The sub-asset class of international stocks 
provides long-term capital appreciation and diversification and includes stocks of companies 
outside the United States. 

For the asset class of bonds, the sub-asset class of investment grade bonds provides 
5 diversification and income to temper overall risk and includes domestic bonds with other debt 
securities with credit ratings of investment grade or better. The sub-asset class of high-yield 
bonds provides diversification, income, and some capital appreciation and includes below- 
investment grade debt securities (i.e., "junk" bonds). The sub-asset class of international bonds 
provides diversification, income, and capital appreciation, and includes bonds issued outside the 
m United States. 

UJ For the asset class of short-term securities, the single sub-asset class of short-term 

securities provides the highest level of current income consistent with minimal fluctuation of 

1 principal and includes lower- volatility investments, such as cash, money market securities or 
short-term investment-grade bonds having, for example, maturities of less than three years. 

i|§ Other asset classes can be used, such as a futures asset class and a blended asset class. 

J;l Other sub-asset classes can be used, such as mid-cap stocks for the stock asset class, domestic 
tax-free bonds for the bond asset class, and taxable and tax-free money-market securities for the 
short-term securities asset class. 

The financial variable of a product mix is a mix of investment products. For example, the 

20 product mix can be a mix of at least one mutual fund and at least one variable annuity. The 
product mix for a range of combinations of mutual funds and variable annuities can be, for 
example, from 100% mutual funds and 0% variable annuities to 40% mutual funds and 60% 
variable annuities in steps of 10%. This exemplary product mix produces up to 7 different 
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combinations of mutual funds and variable annuities and is used in Figure 2 as the product mix 
financial variable. The asset allocations for mutual funds and variable annuities for a given 
product mix have the same risk/return profile, although the actual percentage of investment in 
each sub-asset class may not be identical. 
5 With the financial variable of a product mix, flexibility is added to the financial 

strategies. Because mutual funds and variable annuities possess different characteristics in terms 
of liquidity, uncertainty, terminal value, and so forth, the product mix financial variable provides 
diversification in the financial strategies to meet the financial goals of the investor. 

For the product mix, the variable annuities are distinguishable from the mutual funds in 
J# that variable annuities are insurance instruments with pre-determined payout guarantees. The 
UJ payments of the variable annuity fluctuate periodically with the market performance of the 

•'■vj.Js 

W underlying funds. However, payments are guaranteed to be paid for a specified duration, such as 
j j:f the life of an investor or the period of retirement. 

;L A variable annuity can be either immediate or deferred. For an immediate variable 

$5 annuity, payments to the investor begin within a specified time period after execution of the 
j% contract. For a deferred variable annuity, payments are deferred until a future date. Many 

payout options are available for a variable annuity. 

For the product mix financial variable, instead of or in addition to using mutual funds and 

variable annuities, a variety of other financial instruments can be used. Examples of other 
20 financial instruments include individual stocks and bonds, options, government obligations, 

commodities, fixed annuities, and stable value investments. 

The assets of the investor are invested according to the asset allocation and product mix 

using one or more account types, such as traditional IRA, rollover IRA, Roth IRA, SIMPLE 



-11- 



(2543-128329) 



IRA, SEP-IRA, 401 (k), 403(b), Keogh, money purchase plan, profit sharing plan, taxable assets, 
taxable assets in revocable living trust, and existing deferred annuities. 

The financial variable of a likelihood of success of achieving a withdrawal rate is the 
probability that an investor is able to withdraw a specified dollar amount on a periodic basis for 
the financial period of a financial goal of the investor without prematurely exhausting the assets 
of the investor. For the example of a retirement financial goal, this likelihood of success 
corresponds to the probability that the investor can withdraw a certain amount of money each 
month from the assets of the investor throughout the retirement of the investor without 
prematurely exhausting the assets of the investor. For the example of a college payment 
financial goal, this likelihood of success corresponds to the probability that the investor can 
withdraw a certain amount semi-annually to make college tuition payments throughout the years 
of a student's enrollment without prematurely exhausting the assets of the investor to pay the 
college tuition. 

In the multi-dimensional matrix of Figure 2, the likelihood of success financial variable 
has seven values, namely 99% to 70% generally in 5% steps. Although the likelihood of success 
for achieving a withdrawal rate is predetermined, the withdrawal rate corresponding to the 
likelihood of success is determined using Monte Carlo simulations, which are discussed below. 
In particular, the withdrawal rate for a 99% likelihood of success corresponds to a withdrawal 
rate that is sustainable in 99% of the Monte Carlo simulations, the withdrawal rate for a 95% 
likelihood of success corresponds to a withdrawal rate that is sustainable in 95% of the Monte 
Carlo simulations, and so forth. 

A permutation of the likelihood of success financial variable is included as an eighth 
value and is illustrated in the multi-dimensional matrix of Figure 2 as the desired monthly 
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income for the likelihood of success variable. Instead of the likelihood of success of achieving a 
withdrawal rate, the desired monthly income of the investor is used. A desired monthly income 
for the investor is selected, and the Monte Carlo simulations determine the likelihood of success 
of achieving the desired monthly income. For example, if the desired monthly income for the 
investor is $2,500 per month, the percentage of Monte Carlo simulations that result in a 
minimum monthly income of $2,500 or greater is the likelihood of success of achieving the 
desired monthly income for the investor. As an option, one or more desired monthly incomes for 
the investor is selected. As discussed further below, the investor is queried as to the desired 
monthly income. 

For the three financial variables illustrated for the multi-dimensional matrix in Figure 2, a 
total of up to 728 unique financial strategies are determined, and each cell in the matrix 
corresponds to one of the financial strategies. In certain cases, the responses from the investor in 
the questionnaire will reduce the number of financial strategies. For example, if the assets of the 
investor are unable to support one or more of the product mixes, the number of financial 
strategies are reduced accordingly. 

Although the multi-dimensional matrix is discussed using three financial variables, one or 
more financial variables can be used. For example, one, two, three, four, or more financial 
variables can be used to construct the multi-dimensional matrix of financial variables. A multi- 
dimensional matrix having one, two, or three financial variables can be illustrated, such as in 
Figure 2, but a multi-dimensional matrix having four or more financial variables can be difficult 
to illustrate. The choice of the number of financial variables to use depends on the desired 
variety and complexity of the financial strategies. 
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Although the three financial variables of asset allocation, product mix, and likelihood of 
success are used to construct the multi-dimensional matrix, other financial variables can be used. 
The choice of which financial variables to use depends on the desired variety and complexity of 
the financial strategies. As those skilled in the art will recognize, any aspect of a financial 
5 strategy can be used as a financial variable. Some of the possible financial variables are 
discussed next. 

One possible financial variable which can be used with the multi-dimensional matrix is 
the likelihood of success of requiring a certain amount of initial assets of the investor. Instead of 
the likelihood of success of achieving a withdrawal rate as the financial variable, the likelihood 
$® of success of requiring a certain amount of initial assets is used as the financial variable. The 
Ul investor specifies a desired monthly income, and the Monte Carlo simulations determine the 

likelihood of success of requiring a certain amount of initial assets to achieve the desired 
1 ;;f monthly income. In particular, the initial assets for a 99% likelihood of success corresponds to 
}»% the initial assets needed to sustain the desired monthly income in 99% of the Monte Carlo 
§5 simulations, the initial assets for a 95% likelihood of success corresponds to the initial assets 



j;) needed to sustain the desired monthly income in 95% of the Monte Carlo simulations, and so 
forth. 

As another possible financial variable, a second asset allocation financial variable can be 
added to the multi-dimensional matrix. Instead of having the mutual funds and the variable 
20 annuities in the product mix having the same asset allocation as determined by the asset 

allocation financial variable, the first asset allocation financial variable determines the asset 
allocation for the mutual funds, and the second allocation financial variable determines the asset 
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allocation for the variable annuities. The percentage of mutual funds and variable annuities for 
the assets are predetermined or are determined by the product mix financial variable. 

Another possible financial variable that can be used with the multi-dimensional matrix is 
a variable annuity payout option financial variable. The type of payout option is one of the 
5 factors which dictates the income stream that an annuity generates and can be divided into two 
broad categories: life options and non-life options. Life options are based upon the life 
expectancy of an annuitant and provide an income that cannot be outlived. Life income with 
liquidity and period certain payout option can be used as the life option. Other examples of life 
options include pure life income, life income with period certain guaranteed payments, and life 
,10 income with installment or unit refund option. Non-life options are not based upon the life 
i : i expectancy of the annuitant and provide choice in the amount or duration of the payout, 
ijj Examples of non-life options include fixed period option and fixed payout option. 

V.'.'.l 

nJ Another possible financial variable is the financial period. By varying the financial 

period, the effects on achieving the financial goals by having different financial periods are 

^ij5 determined. For the example of a retirement financial goal, the financial period is varied based 
on a specified retirement date and a specified life expectancy. For the example of a college 
payment financial goal, the financial period is varied based on the number of years until college 
commences or possible number of years to complete the education, for example, 4, 4.5, 5, or 
more years. 

20 To increase the realism of the financial strategies, various features can be added to one or 

more of the financial strategies. These features include: inflation adjustment; minimum required 
distributions (MRDs); an ordered withdrawal strategy based on tax characteristics of the assets of 
the investor; an ordered annuity purchase strategy based on tax characteristics of the assets of the 
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investor; periodic tax adjustments; periodic shifting of asset allocations; periodic rebalancing of 
assets to align with a current asset allocation; reinvestment of excess annuity payments; 
reinvestment of excess capitalized MRDs; periodic or lump-sum investor contributions; periodic 
withdrawal; asset management fees; staggered investor account starts; and MRD mortality rules. 
5 For the feature of a periodic withdrawal, a financial strategy includes a periodic 

withdrawal by the investor from the assets of the investor. For example, a periodic withdrawal 
can be monthly, semi-annually, or annually. The periodic withdrawal feature can include 
keeping the withdrawal constant in terms of present value dollars and adjusting the withdrawal 
annually for inflation. Alternatively, the amount of the periodic withdrawal can fluctuate, such 

19 as increasing, decreasing, or a combination of increasing and decreasing, over the financial 
yj period of the financial strategy. For the example of a retirement financial goal, a periodic 

M l withdrawal can be used for paying long-term health care of the investor or another individual. 

ftf For the example of a tuition payment financial goal, the amount of the periodic withdrawal can 

|: !!% be increased annually not only for inflation but also for predicted tuition increases. 

!4|5 For the feature of inflation adjustment, a financial strategy is adjusted on a periodic basis, 

Ji such as annually, for inflation. 

For the feature of an MRD, a financial strategy includes annual minimum distributions 
from traditional IRAs, 403(b) plans, and other qualified retirement plans (e.g., profit sharing, 
money purchase, 401(k), and Keogh) once the account owner reaches age 70 1/2. In certain 

20 circumstances, an employer-sponsored retirement plan permits the participant to defer taking 
MRDs until after he or she retires (even if past 70 1/2). The amount of the required distribution 
is dependent upon certain irrevocable selections made by the account owner prior to the 
commencement of distributions. These selections include the life expectancy method used (i.e., 
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single or joint), the calculation method used (i.e., fixed term, recalculation, hybrid), and the 
choice of designated beneficiary. As an option, a financial strategy can vary each of these 
selections with each other to calculate the various MRD amounts that are possible. As an option, 
MRDs can be calculated for all accounts, a subset of all accounts, or no accounts of the investor. 
5 As an option, the investor can be queried as to which accounts should have MRDs considered 
and as to what selections should be made. 

For the feature of an ordered withdrawal strategy based on tax characteristics of the 
assets, a financial strategy has a periodic withdrawal from the assets based on a predetermined 
logic. For example, for a financial strategy that does not have variable annuities, withdrawals 
from the assets are taken from various asset classes in the following order: (1) taxable accounts; 
hj (2) revocable trust accounts; (3) traditional individual retirement accounts (IRAs); (4) non-IRA 
Lij qualified accounts, e.g., Keogh and profit-sharing plans; and (5) Roth IRAs. As another 
HJ example, if the investor includes two persons, such as a husband and a wife, an older-younger 
;* :ja logic for the tax-deferred logic can be included in the ordered withdrawal logic. In this scenario, 

:'s:J 
: 

: 15 the draw-down order is: (1) taxable accounts; (2a) older client's revocable trust accounts; 2(b) 

: = !i younger client's revocable trust accounts; 3(a) older client's traditional IRAs; 3(b) younger 

"s'rJ 
:. \ 1 

client's traditional IRAs; (4a) older client's non-IRA qualified accounts; (4b) younger client's 
non-IRA qualified accounts; (5a) older client's Roth IRAs; and (5b) younger client's Roth IRAs. 
When MRD payments are applicable during the financial period, they serve as the first source to 
20 fund the periodic withdrawal, prior to the draw-down order, such as those described above. If 
the strategy includes an annuity in the product mix, the draw-down order is the same as the 
previous examples, except that the first source of income is the monthly variable annuity 
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payment. Additionally, pro-rata distribution can be used. As an option, the investor can be 
queried as to the order in which accounts should be drawn down. 

For the feature of an ordered annuity purchase strategy based on tax characteristics of the 
assets, a financial strategy provides limitations and an order of how annuities are purchased. For 
5 example, a limitation can exist that only a certain maximum percentage of an existing investor 
account can be used for an annuity purchase. Additionally, certain investor assets can be 
excluded from an annuity purchase completely because of the inherent benefits they provide, 
such as Roth IRAs, revocable trust accounts, or accounts to which future contributions will be 
made. A possible hierarchy that can be used to purchase annuities from investor assets is: (la) 
older client's existing deferred annuities that were purchased previously; (lb) younger client's 

: • • 

U 1 existing deferred annuities that were purchased previously; (2) taxable accounts; (3 a) older 
^if client's traditional IRAs; and (3b) younger client's traditional IRAs. 

•mi 

1 For the feature of periodic tax adjustment, taxes for a financial strategy are calculated on 
a periodic basis, such as monthly. The calculated tax effect for a taxable account includes 

f-l£ deducting taxes on appreciation and adding a tax credit for depreciation. The calculated tax 

effect can also include determining taxes on excess MRDs and/or annuity payments made prior 
to the investment of the distribution in a taxable account. As part of determining the tax 
implications, the tax basis can be captured and tracked for accounts, and the resulting tax burden 
can be calculated and reported to the investor. 

20 For the feature of periodic shifting of the asset allocation, a financial strategy shifts the 

assets of the investor from a current asset allocation to a different asset allocation, such as a more 
conservative asset allocation, during the financial period. This is known as portfolio migration. 
The shifting can occur one or more times over the financial period. Portfolio migration can be 
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used for both the assets invested in mutual funds and for the assets invested in variable annuities. 
As an option, if deferred annuities are included in the product mix, there could be product 
migration as well. To migrate the product mix, the percentage of mutual funds and the 
percentage of non-annuitized annuities are shifted during the financial period. 

For the feature of periodic rebalancing of assets to align with a current asset allocation, 
the asset allocation for an investor is typically shifted after a period of time due to gains and 
losses for the various assets. With this feature, the current asset allocation is rebalanced on a 
periodic basis, such as annually, to place the asset allocation in line with a desired asset 
allocation based on the financial strategy. 

For the feature of reinvestment of excess annuity payments, a financial strategy reinvests 
excess annuity payments based on the tax status of the annuitized assets. In order to maximize 
the amount of excess annuity payments reinvested into a taxable account, the annuity payments 
that result in the most taxes due should be drawn from first. A possible annuity account draw- 
down order which implements such a strategy is: (la) older client's traditional IRAs; (lb) 
younger client's traditional IRAs; (2) taxable accounts; (3a) older client's Roth IRAs; and (3b) 
younger client's Roth IRAs. 

For the feature of reinvestment of excess capitalized MRDs, a financial strategy reinvests 
excess MRD payments into a taxable account after any taxes have been paid. 

For the feature of investor contributions, a financial strategy includes periodic or lump 
sum contributions to the asset allocation by the investor or another source. 

For the feature of asset management fees, a financial strategy includes adjusting for 
management fees associated with the product mix. For example, the management fees deducted 
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include management fees for mutual funds and mortality and expense charges for variable 
annuities. 

For the feature of staggered investor account starts, a financial strategy permits the 
inclusion of assets at a later time than the start of the financial period. For the example of a 
5 retirement financial goal, an investor can add new assets to help meet the financial goal after the 
start of the retirement period. 

For the feature of MRD mortality rules, a financial strategy provides for the continuation 
of the required distributions after the death of the account owner or the designated beneficiary. 
Various options are available dependant upon the life expectancy method selected, the 
|I9 calculation method selected, and whether the designated beneficiary is the spouse of the account 



Additional features for financial strategies include having contribution limits enforced for 
each type of investor account's assets. For example, contributions to traditional IRAs are only 
permitted if the account owner is younger than 70 1/2 and his or her earned income is at least as 



As an option for all of the above features described for a financial strategy, the investor is 
queried as to various parameters for each of the features. For example, the investor can provide 
input on the order in which accounts should be drawn down, the tax rates used, specific accounts 
with which to purchase annuities, the inflation rate used, and specific periods of time when non- 



20 periodic withdrawals are made from the assets. 

For the financial strategies, a financial planner determines the financial variables, the 
values for the financial variables, and the features to be included with the financial strategies. 
For example, for the asset allocation financial variable, a financial planner determines that asset 



owner. 



much as the amount contributed. 
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allocation is one of the financial variables and determines the asset classes and sub-asset classes 
to be used for the values of the asset allocation financial variable. 

Financial Goals 

5 To determine which financial strategy is the most appropriate for an investor, the 

financial goals of the investor must be determined and applied to the financial strategies. The 
invention utilizes a software-implemented decision analysis to select at least one of the financial 
strategies to meet the financial goals of an investor. 

Decision analysis is a mathematical approach to making a decision and provides an 
il® effective technique for organizing a complex problem into a structure that can be impartially 
lU analyzed. Decision analysis identifies important sources of uncertainty in a decision to be made 
^ and represents this uncertainty in a useful way. As an information source, decision analysis 
::: provides insight about a situation, uncertainty, objective, and trade-offs and yields a 

recommended course of action to solve a problem. 
i$|5 Preferably, the invention uses a branch of decision analysis known as multi-attribute 

ij ] utility theory. Utility theory is founded on the concept that a person (i.e., a decision maker) 

makes a decision based on the relative usefulness (i.e., utility) of various choices, or alternatives. 
Utility theory attempts to quantify this usefulness as a combination of the objective 
characteristics (i.e., attributes) of each alternative and the subjective preferences of the decision 
20 maker. When the various alternatives under consideration by the decision maker have multiple 
objective characteristics (i.e., attributes), the decision analysis is known as multi-attribute utility 
theory ( n MAUT n ). These various attributes describe the facts about the alternatives and show 
the extent to which an attribute either supports or defeats the goals of the decision maker. 
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MAUT focuses on problems in which a set of alternatives must be compared on the basis 
of multiple, and often conflicting, objectives. Essentially, MAUT creates a mathematical model 
of the preferences of a decision maker, including the identification of desirable objectives and 
the trade-offs between conflicting objectives. Objectives and alternatives are measured in terms 
5 of their attributes, which have quantitative or qualitative indices. Given the preferences of the 
decision maker, the value of a possibility to solve the problem posed by the decision maker is 
expressed mathematically as a utility. A further discussion of MAUT can be found in the 
following, which is incorporated herein by reference: Ralph L. Keeney and Howard Raiffa, 
"Decisions with Multiple Objectives," Cambridge University Press, Cambridge, United 
m Kingdom, 1993. 

. V'h 
: i 
s::r 

Uj In block 2 of Figure 1, a multi-utility function (MUF) is determined using a goals 

Uf hierarchy and MAUT. In block 4, a preference model is created using the MUF from block 2 
1 ;; j and a combination of investor financial preferences from block 3 and input from a financial 
planner. 

. 

;3i3 Figure 4 illustrates a flow diagram for determining a goals hierarchy of financial goals 

Jl and obtaining a MUF for the goals hierarchy. In block 15, the financial goals are selected and 
arranged in a goals hierarchy. The goals hierarchy of financial goals must capture a set of 
financial goals that realistically describe the motivations or concerns of the investor and allow 
meaningful distinctions to be drawn between the financial strategies. The number of financial 
20 goals and the number of layers of financial goals in the goals hierarchy depends on the financial 
problem to be solved. 

Figure 5 illustrates a goals hierarchy of financial goals, attributes, and weights. In Figure 
5, the goals hierarchy 24 has two layers of financial goals. The first layer has one financial goal 
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25, financial goal gO, and the second layer has four financial goals 26, financial goals gl, g2, g3, 
and g4. Financial goals gl, g2, g3, and g4 are dependent from financial goal gO, and financial 
goal gO is a parent financial goal for financial goals gl, g2 5 g3 5 and g4. To solve financial goal 
gO, the four financial goals gl, g2, g3, and g4 are used. 

In block 16 of Figure 4, attributes are determined for the financial goals. Attributes are 
the real-world native measures which are used to quantify the achievement of a financial goal. 
For example, the financial goal of "achieved income level" may be measured by the attribute of 
"present value income," which has the measure of "present value dollars per month." Each 
financial goal of the goals hierarchy has at least one financial goal, at least one attribute, or a 
combination of at least one financial goal and at least one attribute dependent from the financial 
goal. In the goals hierarchy, nothing is dependent from an attribute, and attributes form the 
bottom of the goals hierarchy. 

In Figure 5, eight attributes 27 are dependent from the four financial goals 26. 
Specifically, goal gl has one attribute al 1, goal g2 has two attributes a21 and a22, goal g3 has 
three attributes a31, a32, and a33, and goal g4 has two attributes a41 and a42. 

In block 17, a single utility function (SUF) is determined for each attribute. A SUF is 
expressed as a utility curve. The independent axis, or abscissa, of the utility curve is the measure 
of the attribute (e.g., present value dollars per month), and the dependent axis, or ordinate, of the 
utility curve is a utility scale having values between 0 and 1. 

Figures 6A, 6B, and 6C illustrate three exemplary SUFs for three attributes. The SUF in 
Figure 6A has an arc shape, has an independent axis ranging from 0 to 1000, and has a dependent 
axis ranging from 0 to 1. The SUF in Figure 6B has a linear shape, has an independent axis 
ranging from 0 to 50, and has a dependent axis ranging from 0 to 1. The SUF in Figure 6C has a 
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bell-shaped curve, has an independent axis ranging from 0 to 80, and has a dependent axis 
ranging from 0 to 1 . 

In block 18, a weight is determined for each attribute, and the sum of the weights for the 
attributes of a financial goal is always 1. If a financial goal has a single weight attribute, the 
5 weight for the attribute is 1 . If a financial goal has two or more attributes, the relative utility for 
each attribute of the financial goal is determined, and the sum of the weights for the attributes 
isl. 

In Figure 5, eight weights 28 are associated with the eight attributes 27. Each attribute 27 
has one weight 28 associated with the attribute. Specifically, weight wl 1 is associated with 
1$ attribute al 1, weight w21 is associated with attribute a21, and so forth. 
UJ In block 19, a weight is determined for each financial goal in the goals hierarchy. The 

y * weight indicates the importance that a financial goal carries in accomplishing a parent financial 
• ;;f goal from which the financial goal is dependent as compared to the other peer financial goals 
^ dependent from the parent financial goal. As with the weights for the attributes, the sum of the 
;||5 weights for the financial goals dependent from a parent financial goal is always 1 . The selection 

:. : i 

U;i of the weights for the financial goals is discussed further below. 

In Figure 5, four weights 29 are associated with the four financial goals 26. Each 
financial goal 26 has one weight 29 associated with the financial goal. Specifically, weight wl is 
associated with financial goal gl, weight w2 is associated with financial goal g2, and so forth. 

20 In block 20, a MUF is obtained for the goals hierarchy of financial goals, attributes and 

weights. 

For the MUF of block 20, input from a financial planner determines the financial goals, 
the SUFs for the attributes, and the weights for the attributes. The weights for the financial goals 
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are determined using investor financial preferences obtained from an investor, input obtained 
from a financial planner, or a combination of investor financial preferences obtained from an 
investor and input obtained from a financial planner. The selection of the weights for the goals is 
discussed below with respect the preference model in block 4 of Figure 1 . 
5 The problem to be solved dictates the number of layers of financial goals, the number of 

financial goals, and the number of attributes. At a minimum, the hierarchy should contain one 
layer of financial goals, one financial goal, and one attribute for the financial goal. 

The goals hierarchy illustrated in Figure 5 can be expressed using the following equation: 

u = Z (w g * (E w gjb * a g ,b(m g , b ))) ( 1 ) 

10 g g ,b 

!= ::f where u is the utility score for the goals hierarchy, w g are the weights for the financial goals and 
!*;;( correspond to the weights 29 in Figure 5, w g)b are the weights for the attributes and correspond to 
} the weights 28, a g) b(m g) b) are the attributes, correspond to the attributes 27, and have a value 

: l.i 

J; indicated by the dependent axis in an SUF, such as those illustrated in Figures 6A-6C, and m g ,b 
115 are the measures of the attributes and have a value indicated by the independent axis in an SUF, 
Q such as those illustrated in Figures 6A-6C. Given a set of measures m g)b , the utility score for the 

set of measures can be determined using equation (1). 

The previous discussion employs the additive form of the multi-linear utility equation. 

Other forms of the multi-linear utility equation can be used, such as the multiplicative form of 
20 the multi-linear utility equation. See, for example, Ralph L. Keeney and Howard Raiffa, (1993), 

Decisions with Multiple Objectives, Cambridge, United Kingdom: Cambridge University Press, 

section 6.3. 

Figure 7A illustrates a goals hierarchy of retirement financial goals and attributes. The 
goals hierarchy has two layers of financial goals. The first layer of financial goals has one 
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financial goal 30, and the second layer of financial goals has eight financial goals 31-38. The 
goals hierarchy has sixteen attributes 40-55 associated with the financial goals 31-38 in the 
second layer. 

In Figure 7 A, the single financial goal 30 in the first layer is to achieve financial security. 
5 Financial goal 30 is divided into eight financial goals 31-38. Financial goal 31 is to achieve a 
desired income level. Financial goal 32 is to maintain flexibility (i.e., liquidity) in the portfolio 
of the investor to deal with unexpected events. Financial goal 33 is to achieve income certainty 
by having income available to the investor every month without fail. Financial goal 34 is to 
incur low risk by minimizing exposure to market volatility. Financial goal 35 is to maintain the 
it® principal floor by reserving the original amount of the assets invested by the investor. Financial 
Ui goal 36 is to maintain autonomy and control by having the investor able to change the investment 
y strategy. Financial goal 37 is to achieve a terminal value by having a specific amount of money 
1 left at the end of the financial period (i.e., at the end of retirement). Financial goal 38 is to 
provide for a surviving co-owner, or co-owners, by leaving in the portfolio, for example, an 

ri55 income annuity, such as a variable annuity. 

■ ^'i 

As can be seen, the financial goals 31-38 have friction between them and most likely all 
cannot be satisfied equally based on the preference of an investor. For example, if an investor 
wants to achieve a high level of income per financial goal 3 1 , but also wants to achieve a high 
level of income certainty per financial goal 33, financial goals 3 1 and 33 are in conflict, because 
20 a high level of withdrawals implies less certainty that the withdrawal amount is sustainable for 
the duration of the financial period. As another example, if an investor wants a high level of 
flexibility in terms of liquid reserves per financial goal 32, but also wants to provide an income 
annuity for a surviving spouse per financial goal 38, financial goals 32 and 38 potentially conflict 
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because purchasing an annuity implies sacrificing some or all of the liquidity of the assets used 
to purchase the annuity. 

In Figure 7 A, sixteen attributes 40-55 are depicted. Financial goal 31 has a single 
attribute 40. Attribute 40 is present value income, which measures the regular withdrawal 
5 amount in present value dollars over the financial period as determined on a periodic basis, such 
as monthly and has units of dollars per month, for example. Present value income is the regular 
withdrawal amount measured in present value dollars. Another possible attribute for goal 31 is 
the percentage of target income, which is attribute 56 in Figure 7B. The percentage of target 
income compares the present value monthly income provided by a financial strategy to the 
1:6 desired monthly income of the investor and has units of percentage. The percentage of target 
Ul income is determined by dividing the present value income of attribute 40 at the beginning of the 

financial period by the desired monthly income of the investor. 
1 ; ; f Goal 32 has two attributes 41 and 42. Attribute 41 is the percentage of assets not 

annuitized, which measures pure assets divided by total assets and has units of percentage as 

mi 

Ji5 measured at the beginning of the financial period. Pure assets refers to the total value of all 
[) mutual funds, and total assets refers to the pure assets and all annuities. Attribute 42 is liquid 
wealth, which measures the cash out over the financial period and has units of dollars. The 
average cash out is the average cash value of the total assets of the investor as measured at each 
anniversary of the financial period. For annuitized assets, the cash value is $0 after any liquidity 
20 period included in the annuity option has ended. 

Goal 33 has four attributes 43-46. Attribute 43 is dollars guaranteed, which measures the 
monthly minimum payment guaranteed by any annuity contract and has units of dollars per 
month at the beginning of the financial period. Attribute 44 is the likelihood of success of 
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achieving a specified periodic income over the financial period, which measures the number of 
successful Monte Carlo simulations of a financial strategy divided by the total number of Monte 
Carlo simulations of the financial strategy and has units of percentage. Successful Monte Carlo 
simulations are those Monte Carlo simulations of a financial strategy that achieved the specified 
5 periodic income of the investor over the financial period. Attribute 45 is bear bull spread, which 
measures the lowest percentage certainty-based maximum withdrawal rate subtracted by a 
current model percentage certainty maximum sustainable withdrawal rate and has units of 
percentage. Bear bull spread refers to the difference between the strategy being modeled and the 
most lucrative (but less certain) strategy. Attribute 46 is expected value of income, which 
itjl measures the certainty- weighted value of the monthly income provided by the strategy over the 
UJ duration of the financial period. For example, if a strategy provides $2,000 per month, $1,000 of 
y which is initially provided by a guaranteed (100% certain) annuity contract and $1,000 of which 
l - :;f is initially provided by mutual funds at 70% likelihood of success, the expected value of the 
i^j annuity income is $1,000 ($1,000 * 100% certainty) and the expected value of the mutual fund 
|"5 income is $700 ($1,000 * 70% certainty), for a total expected value of $1,700 initially. This 
j; j calculation is repeated for each year of the financial period to account for the shifting proportion 
of income provided by a non-inflation-adjusted guaranteed annuity income vis-a-vis the income 
from the mutual funds, and the resulting attribute is the average of the sum of ail measures over 
the duration of the financial period 
20 Goal 34 has three attributes 47-49. Attribute 47 is expected loss, which measures the 

minimum total return for all Monte Carlo simulations of a financial strategy and has units of 
percentage. The total return includes both mutual funds and variable annuities for the financial 
period. Attribute 48 is semi-standard deviation, which measures the semi-standard deviation of 
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the rates of return over the financial period for the Monte Carlo simulations of a financial 
strategy and has units of percentage. The semi-standard deviation is the square root of the semi- 
variance. The semi-variance is determined by first summing all the squared differences from the 
mean of all the observations less than the mean and second dividing the summed result by the 
5 total number of observations. Attribute 49 is standard deviation, which measures the standard 
deviation of the rates of return over the financial period for the Monte Carlo simulations of a 
financial strategy and has units of percentage. Another possible attribute for goal 34 is the asset 
allocation index, which measures the volatility of the various asset allocations of the asset 
allocation financial variable. The asset allocation index has dimensionless units with values 
il;9 from 1 to the total number of asset allocations, which is 13 for the asset allocation financial 
L) variable illustrated in Figure 2. The various asset allocations are ranked from the least volatile 
Ul asset allocation, which has the lowest percentage of stocks and has an asset allocation index of 1, 
1 y to the most volatile asset allocation, which has the highest percentage of stocks and has an asset 
1* allocation index equal to the total number of asset allocations. 

M Goal 35 has two attributes 50 and 51 . Attribute 50 is average balance, which measures 

Jj the average year-end balance during the financial period as compared to the initial balance and 
has units of percentage. Attribute 50 is calculated by dividing the average of the year end 
balances for the financial period by the investor's starting balance for all Monte Carlo 
simulations of a financial strategy. Attribute 51 is inflation adjusted balance, which measures the 
20 average fluctuation in the investor's balance from year to year vis-a-vis the fluctuation due to 
inflation and has units of percentage. Attribute 51 is calculated as the average of each year-end 
balance during the financial period divided by the previous year's year-end balance as multiplied 
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by the previous year's inflation rate. The average is calculated across all Monte Carlo 
simulations of a financial strategy. 

Goal 36 has one attribute 52. Attribute 52 is the percentage of assets not annuitized and 
is the same as attribute 41 . 

Goal 37 has two attributes 53 and 54. Attribute 53 is average final balance of the assets, 
which measures the average final balance for all Monte Carlo simulations of a financial strategy 
and has units of dollars as measured at the end of the financial period. Attribute 54 is terminal 
assets, which measures the ratio of the average final balance of the assets to the target final 
balance (terminal value) as defined by the investor and has units of percentage as measured at the 
end of the financial period. Attribute 54 is calculated by dividing the average final balance, as 
calculated across all Monte Carlo simulations of the financial strategy, by the target final 
balance. The average final balance is calculated as for attribute 53, and the target final balance is 
defined by the investor. 

Goal 38 has a single attribute 55. Attribute 55 is the percentage of annuity income, which 
measures the percentage of total income provided by a financial strategy that is generated by the 
annuitized assets and has units of dollars. Attribute 55 is calculated by dividing the sum of all 
present value annuity income (for all months of the financial period in all Monte Carlo 
simulations) by the sum of all present value total income (for all months of the financial period 
in all Monte Carlo simulations). 

For each of the attributes 40-55, an SUF is determined using the input from a financial 
planner. 

The goals hierarchy in Figure 7A was determined for the purpose of retirement. Goals 
hierarchies for other purposes can likewise be determined. The financial goals and attributes for 
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other purposes may be the same or similar to the financial goals and attributes in Figure 7A. For 
example, Figure 7B illustrates a goals hierarchy of retirement financial goals as in Figure 7A, but 
with different attributes. Specifically, in Figure 7B, the attribute for goal 3 1 (achieve income 
level) is changed from attribute 40 (present value income) to attribute 56 (percentage of target 
5 income), and attribute 45 (bear bull spread) is removed from goal 33 (achieve income certainty). 
In general, for retirement financial goals, the goals hierarchy and attributes illustrated in Figure 
7B is preferable to the goals hierarchy and attributes illustrated in Figure 7A. 

Investor Input 

V 

(If) To determine the weights for the financial goals in the MUF of block 2 and to provide 

UJ information to the projection engine in block 5 of Figure 1, input from the investor is sought. In 
block 3 of Figure 1, a questionnaire is provided to the investor and is completed with information 
1 concerning the investor. The questionnaire is completed by the investor, another acting on 
1, behalf of the investor, or a financial counselor after interviewing the investor. 

The questionnaire queries the investor for three categories of information: investor 
:ji financial preferences, investor assets, and investor personal data. From the categorical 

information gained from the questionnaire, the investor financial preferences are provided to 
block 4 in Figure 1 and the investor financial preferences, investor assets, and investor personal 
data are provided to the projection engine in block 5 of Figure 1 . Information from the investor 
20 gained from the questionnaire is stored on a computer-readable medium. 

For the first category of investor financial preferences, the questionnaire contains a 
number of questions to evoke the preferences from the investor regarding the various financial 
goals for the MUF determined in block 2. The number of questions is equal to the number of 
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financial goals requiring weights. For each question, the investor is asked to rate the importance 
of the question on a scale, for example, of from 0 to 10, where 0 represents no importance and 10 
represents the most important. The ratings provided by the investor for each question are used to 
determine the weights for the financial goals. Each question in the questionnaire has a one-to- 
5 one correspondence to one of the financial goals in the goals hierarchy. Because of this 
relationship, the weights for the financial goals can be uniquely determined. For example, 
referring to Figure 5, if question 1 of the questionnaire is paired with goal gl, the rating given to 
question 1 by the investor is used to determine weight wl . 

The weights can be determined using a number of techniques. For example, the weights 
il€ can be determined using the "swing weight" technique of assessing preferences, where each 

. r% 

U,l rating provided by the investor in the questionnaire illustrated in Figure 8 is divided by the sum 

UJ of the ratings provided by the investor. 

' Alternatively, other techniques can be used to determine the weights. For example, the 

L tradeoff technique can be used, where the weights are determined by pair-wise comparisons 

!.r! 

i J|5 between measures that define pairs of equally preferred alternatives. As another example, the 

ij i direct entry technique can be used, which involves directly entering the weights ranging from 0.0 

: V\ 
"::::r 

to 1 .0. The weights are next either normalized to sum to 1 .0 or used to define a multiplicative 
MUF. As another example, the pair-wise weight ratios technique can be used, which is similar 
to the tradeoff technique, except that instead of defining a complete tradeoff, the ratio between 
20 the weights of any two sub-goals is entered. As another example, the analytic hierarchy process 
(AHP) technique, which is an extension of the pair-wise weight ratios technique, can be used. 
Instead of entering the ratios for selected pairs of sub-goals as in the pair-wise weight ratios 
technique, the ratios are entered for all pairs of sub-goals. 
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Additionally for investor financial preferences, the questionnaire queries the investor for 
two target dollar amounts. First, the investor is asked to state a desired periodic income amount 
for the financial period. For example, the desired periodic income amount is monthly and is in 
pre-tax, present value dollars. Second, the investor is asked to state a desired terminal value, or 
5 ending balance, for the assets of the investor at the end of the financial period. The desired 
terminal value is expressed in, for example, pre-tax, future-value dollars. As an option, the 
investor may designate the desired terminal value to be whatever is left in the assets. 

For the second category, the questionnaire queries the investor as to investor assets. The 
investor is asked to provide detailed information on tax-deferred assets and taxable assets. Such 
|;p detailed information includes, for example, the type of assets, the present value of the assets, and 
UJ current interest rates. Types of tax-deferred assets include IRAs and employer plans. IRAs that 
Ui are tax-deferred assets include traditional IRAs and Roth IRAs. Employer plans that are tax 
^ deferred assets include 401(k), 403(b), simple IRA, Keogh, money purchase plans, profit sharing 
!L plans, and SEP IRAs. For tax purposes, the investor is asked to provide information on currently 
; 4j5 held taxable assets and revocable living trusts. For existing deferred annuities, the investor is 
asked to provide information on ownership of the annuity, value of the annuity, and the type of 

'-Si 

annuity. For each tax-deferred asset and taxable asset, the investor is asked to provide 
information on the total balance of the asset at the start date of the financial period. The investor 
is asked to provide information on contributions to the assets during the financial period, 
20 including information on the dollar amount of the contributions, the frequency of the 
contributions, the start date for the contributions, and the end date for the contributions. 

For the third category, the questionnaire queries the investor for investor personal data. 
Examples of investor personal data include: name; state of legal residence; gender; date of birth; 
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marital status; personal data on co-owners of the assets; start date for financial period; length of 
financial period; and beneficiary information. 

Figure 8 illustrates a completed questionnaire for the retirement financial goals illustrated 
in Figure 7A. The questionnaire includes eight questions 61-68. Each question includes a rating 
5 area 69 for the investor to rate the importance of each question. The questionnaire includes a 
fill-in area 70 for the desired monthly income of the investor, and a fill-in area 71 for the desired 
terminal value for the assets of the investor. 

In Figure 8, the investor has filled in the boxes in the rating area 69 corresponding to the 
preferences of the investor to each of the questions 61-68. The investor has rated the importance 
JQ of the financial goal identified by question 61 as 3, the importance of the financial goal identified 
L:j by question 62 as 7, and so forth. The investor has indicated a desired monthly income of $1,500 
UJ and a desired terminal value as not being applicable. The questionnaire also queries the investor 
1 j;f as to the total assets of the investor, which is $350,000 for this example. Each of the questions 
1* 61-68 corresponds to each of the financial goals 3 1-38 in Figure 7, respectively. Using the 

•s:;r 

|5 ratings 69 provided for each question 61-68, the weights for the financial goals 31-38 are 

: s::f 

■j\ determined. 

An information storage device embodies the questionnaire for an investor. The 
questionnaire embodied in an information storage device is provided by a financial counselor to 
the investor for completion, and the investor provides the completed questionnaire to the 
20 financial counselor. The providing of the information storage device with the questionnaire from 
the financial counselor to the investor and the providing of the completed questionnaire from the 
investor to the financial counselor has many possibilities, for example, mailing, faxing, e- 
mailing, and using a web site on the Internet. 
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For an information storage device in paper form, the financial counselor provides the 
questionnaire to the investor via the mail, and the investor completes the questionnaire and 
provides the questionnaire back to the financial counselor via the mail. Alternatively, the 
investor can complete the questionnaire at the office of the financial counselor. 
5 In paper form, the questionnaire can be embodied as a fill-in-the-blank paper or a 

computer-readable paper to gather the information from the investor. For a fill-in-the-blank 
paper, the information from the investor is keyed into a computer. For a computer-readable 
paper, the investor can provide information on a bubble sheet or in printed characters. The 
information provided by the investor on the computer-readable paper is scanned into a computer 
;1Q and if the information is printed characters, the information is processed using character 

. Vi 

bj recognition software. 

Ul For an information storage device in electronic form, the financial counselor provides the 

1 questionnaire to the investor using a computer-readable medium. For example, the financial 
;1 counselor provides to the investor via the mail a floppy disk containing a software-implemented 
S questionnaire, and the investor completes the questionnaire using a computer, stores the 
:Ti information on the floppy disk using the computer, and provides the floppy disk to the financial 

counselor via the mail. 

As another example of a software-implemented questionnaire, a computer is located at 

the office of the financial counselor, and includes a computer-readable medium having the 
20 software-implemented questionnaire. The investor visits the office of the financial counselor and 

completes the questionnaire using the computer located at the office of the financial counselor. 
As another example of a software-implemented questionnaire, the software-implemented 

questionnaire resides on a first computer having a computer-readable medium. The 
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questionnaire is transferred electronically from the first computer to a second computer at the 
office of the financial counselor or to a third computer operated by the investor. Once the 
questionnaire is completed, the completed questionnaire is electronically transferred from the 
second or third computer to the first computer for processing. The questionnaire can be 
transferred electronically, for example, via e-mail or downloading. 

As another example of a software-implemented questionnaire, the financial counselor 
operates a web site on the Internet, and the investor accesses the software-implemented 
questionnaire via the web site and completes the questionnaire. 

As another example of a software-implemented questionnaire, the financial counselor 
provides the software-implemented questionnaire to the investor via e-mail, and the investor 
completes the questionnaire and provides the completed questionnaire back to the financial 
counselor via e-mail. 

Preference Model 

In block 4 of Figure 1, a preference model is created using the MUF from block 2 and the 
investor financial preferences from block 3. The target weights for the financial goals are 
determined using a combination of the investor financial preferences provided by the investor 
and input provided by a financial planner. For the example of the goals hierarchy in Figure 5, 
the weights 29 are determined in block 4 using a combination the investor financial preferences 
provided by the investor and input from a financial planner. 

Once the weights for the financial goals in the goals hierarchy are determined, a 
preference model is obtained for the investor. This preference model is used in block 8 of Figure 
1 to obtain a utility score for each of the financial strategies. 
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Referring to equation (1), everything except the weights w g were determined in block 2. 
In block 4, the weights w g are determined, and this determination is discussed for three cases: 
first, the weights w g are determined using only the investor financial preferences; second, the 
weights w g are determined using only the input of a financial planner; and third, the weights w g 
5 are determined using a combination of the investor financial preferences and the input of a 
financial planner. 

For the first case, the weights w g of the financial goals are determined using only the 
investor financial preferences. For the goals hierarchy expressed with equation (1), the weights 
w g of the financial goals are determined with the following equation: 
W w g = p g /Ep g (2) 

where p g are the preference ratings provided for the questions on the questionnaire and the 
S{ denominator is the summation of all the preference ratings. Using equation (2), the sum of all 

•=; I 

: :.z 

£ the weights w g is 1 . 

For equation (2), it is assumed that that the answer to each question in the questionnaire 
£3 has one-to-one relationship with a weight for a financial goal in the goals hierarchy. Such a 
5 =I3 relationship exists between the financial goals 31-38 in the goals hierarchy of Figure 7 A and 

questions 61-68 in the questionnaire of Figure 8, respectively. For the questionnaire in Figure 8, 

the preference ratings p g have values between 0 and 10, and the variable g corresponds to the 
20 number of questions and has values between 1 and 8. 

For the second case, the weights w g are determined using only the input of a financial 

planner. For the goals hierarchy expressed with equation (1), the weights w g of the financial 

goals are determined with the following equation: 
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(3) 



g 



where f g are the preference ratings provided for the questions on the questionnaire by a financial 
planner and the denominator is the summation of all the preference ratings. Using equation (3), 
the summation of all the weights w g is 1 . Alternatively, a financial planner can directly assign 
the weights w g such that the sum of all the weights w g is 1 . 

For the third case, the weights w g are determined using a combination of the investor 
financial preferences and the input of a financial planner. For the goals hierarchy expressed with 
equation (2), the weights w g of the financial goals are determined with the following equation: 



where all the summations are over the variable g and a ranges from 0 to 1 and determines how 
much the investor financial preferences and the input of the financial planner are blended 
together. 

For a = 1, equation (4) reduces to equation (2), and for a = 0, equation (4) reduces to 
equation (3). For a combination that is biased toward the input of a financial planner, a should 
be approximately 0.3. For a combination that is biased toward the investor financial preferences, 
a should be set to approximately 0.7. Any value of a from 0 to 1 can be used to obtain a desired 
blending of the investor financial preferences and the input of a financial planner. 

To determine the weights w g using equations (2)-(4), it is assumed that the goals 
hierarchy has two layers, that the first layer has a single financial goal, and that the answer to 
each question in the questionnaire has one-to-one relationship with a weight for a financial goal 
in the goals hierarchy. If any of these assumptions do not hold, equations (2)-(4) do not apply 
and appropriate relationships must be determined using equations (2)-(4) as guides. 



w g = afPa/Sp c Ua-aUf P /Zf P ) 
E[a(p g /Ep g ) + (l-a)(f g /Zf g )] 



(4) 
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Projection Engine 

In block 5 of Figure 1, a projection engine determines a measure for each attribute in the 
preference model of block 4 for each financial strategy of block 1. The projection engine uses 
investor financial preferences, investor assets, and investor personal data from block 3 and a time 
series database from block 6. 

The projection engine measures the performance of the various financial strategies to 
determine values for the attributes defined in the preference model of block 4. The projection 
engine generates a series of hypothetical financial projections using the investor assets and other 
constraints for each financial strategy. 

To create a series of unique hypothetical financial projections for each financial strategy, 
the projection engine accesses the time series database from block 6. The time series database is 
created through Monte Carlo simulations and includes deviations for a zero rate of return for 
each sub-asset class in the asset allocation. The rates of return for each sub-asset class are 
generated by the projection engine of block 5 by combining a selected average rate of return for 
the sub-asset class with the deviations for the zero rate of return for the sub-asset class. Instead 
of using Monte Carlo simulations to generate deviations for a zero rate of return for each sub- 
asset class, Monte Carlo simulations can be used to generate directly the rates of return for each 
sub-asset class, and these rates of return for each sub-asset class are then stored in the time series 
database of block 6. Instead of using Monte Carlo simulations, other techniques, such as using 
rolling periods of historical data, can be used to populate the time series database of block 6. 

Monte Carlo simulations are a technique used for modeling uncertainty and volatility. 
With Monte Carlo simulations, uncertain values in an equation, such as future rates of return, are 
replaced with randomly generated numbers, and the equation is recalculated numerous times to 
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produce numerous results. If an equation has one or more uncertain values, each uncertain value 
is replaced with a random number, and a result for the equation is calculated based on the 
random numbers. This replacement and calculation is repeated numerous times and is referred to 
as Monte Carlo simulations of the equation. Each replacement and calculation is referred to as a 
5 Monte Carlo simulation, and the result of the calculation is referred to as a simulated result. A 
further discussion of Monte Carlo simulations can be found in the following, which is 
incorporated herein by reference: David Vose, "Quantitative Risk Analysis: A Guide to Monte 
Carlo Simulation Modelling," John Wiley & Sons, Ltd., Chichester, England, 1996. 

In a Monte Carlo simulation, the random number generated is based on the shape of the 
J:© desired probability distribution and certain parameters, such as the average of the random 
UJ numbers and a range of possible values for the random number. The number of Monte Carlo 

simulations to perform is proportionate to the amount of accuracy desired in the simulated 
1 results. To increase the accuracy of the simulated results, the number of Monte Carlo 
r : »j simulations should be increased. However, increasing the number of Monte Carlo simulations 
riS increases the processing time. 

■J J 

i j;| The process of generating the deviations for the zero rate of return for each sub-asset 

class using Monte Carlo simulations preferably does not occur dynamically at run-time. The 
deviations for the zero rates of return are generated once, stored in the time series database of 
block 6, and are accessed from block 6 at run-time for each financial strategy. When accessed 

20 by the projection engine of block 5 at run-time, the deviations for the zero rate of return for each 
sub-asset class are combined with the selected average rate of return for each sub-asset class to 
obtain the rates of return for each sub-asset class. 
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For financial planning, each Monte Carlo simulation is used to derive a deviation of a 
zero rate of return for a particular sub-asset class for a particular time duration, such as a month 
or year, in the financial period. A probability distribution for each sub-asset class to be 
simulated is determined based on historical data of the sub-asset class or from input provided by 
5 a financial planner. Using the determined probability distribution for a particular sub-asset class, 
a random number generator produces a random number for the deviation of a zero rate of return 
for the particular time duration for the particular sub-asset class. 

Monte Carlo simulations use probability distributions to generate a range of possible 
values for a given variable. For the financial strategies in block 1, the future rates of return for 
the various sub-asset classes in the asset allocation financial variable in the multi-dimensional 
Li J matrix, such as that illustrated in Figure 2, are unknown. Future rates of return are unknown 
UJ because they have not yet occurred. To predict how the various sub-asset classes will perform in 
1 [;f the future, Monte Carlo simulations are used to project various future rates of return for each 

i 

L sub-asset class. 

:SS The probability distribution for a rate of return for a sub-asset class can be based on a 

.J3 standard probability distribution, such as the Gaussian probability distribution. The input of a 
financial planner dictates which standard probability distribution is used. If a Gaussian 
probability distribution is used to model the future rate of return of a sub-asset class, the mean 
and mean standard deviation of the rate of return for an historical period of the sub-asset class 
20 can be used as the parameters of the corresponding Gaussian probability distribution. 

Alternatively, the actual minimum and maximum values for both the rate of return and standard 
deviation of the rate of return can also be used to define the probability distribution to ensure that 
the results generated closely model the historical period. Preferably, an unbounded Gaussian 
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probability distribution (i.e., no imposed maximum or minimum values) can be used to model 
possible future extreme scenarios that have not occurred in the past. 

Historical data of the rate of return for a sub-asset class can be used to provide the mean, 
standard deviation, and/or other statistical parameters for the Gaussian probability distribution of 
5 each sub-asset class. The historical period analyzed to derive this data could vary for each sub- 
asset class, depending on the purposes of the projection. As an example, a Gaussian probability 
distribution can be used to model the rate of return for the sub-asset class of large-cap stocks 
based upon the historical performance of the S&P 500 Index. Preferably, the probability 
distribution for a rate of return for a sub-asset class can be determined by a financial planner 
ii€ based upon both historical data and recent market trends and/or projections. 
Lij Preferably, to determine the rates of return for each sub-asset class, the time series 

U J database of deviations in block 6 is generated for a zero rate of return. With this approach, 
1 l :i positive and negative deviations are generated and are applied to an average rate of return for a 
L sub-asset class to determine the rates of return for the sub-asset class. The average rate of return 

L..J 

$5 for a sub-asset class is determined by a financial planner based upon both historical data and 

"s'r.f 

recent market trends and/or projections. 

Further, when several sub-asset classes are modeled, a covariance matrix is preferably 
used to generate the deviations of the zero rate of return. Using historical data for the same 
periods for each sub-asset class, the covariance matrix is constructed to establish the 
20 relationships between each of the sub-asset classes. By utilizing the covariance matrix, the rates 
of return for each sub-asset class provide a realistic simulation of possible future scenarios. 

Preferably, for each financial strategy, the projection engine accesses the deviations of 
the zero rate of return for each sub-asset class in the time series database of block 6. Using the 
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accessed deviations of the zero rate of return, the selected average rate of return for each sub- 
asset class, and the features of the financial strategies, the projection engine determines the rate 
of return for each sub-asset class for period intervals for numerous financial periods. In this way, 
the projection engine determines the simulated performance for each financial strategy over the 
5 financial periods. Each financial period is referred to as a scenario. 

As an example, if seven sub-asset classes are used interchangeably among the financial 
strategies for 500 fifty-year scenarios having a monthly periodic interval, the projection engine 
accesses 2,100,000 deviations of the zero rate of return from the time series database 6 and uses 
the accessed 2,100,000 deviations to determine the simulated performance of the financial 
1© strategies. The number of accessed deviations is determined from: (12 deviations/year)* (50 
LJ years/scenario)*(7 sub-asset classes/financial strategy)*(500 scenarios) = 2,100,000 deviations of 
U) the zero rate of return of sub-asset classes/financial strategy. 

Hi Once the Monte Carlo simulation results have been gathered, the rates of return have 

: . been determined for each sub-asset class, and the financial strategies have bee simulated for the 
l jt$ financial period using the rates of return for each sub-asset class, statistical analysis can be 

applied to determine information on the financial strategies. For example, the expected value, 

: \''\ 

standard deviation, best and worst case scenarios, and the probability of reaching specific values 
can be determined for the financial strategies. This statistical analysis is performed in block 7 
for the measures of the attributes. 
20 Figure 9 illustrates the results of numerous Monte Carlo simulations for one financial 

strategy for the investor completing the questionnaire of Figure 8. The financial period is 24 
years (from 2003 to 2027), the initial assets of the investor are $350,000, and the investor 
financial preference for a desired monthly payment is $1,500. The financial strategy simulated 
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corresponds to one of the cells in the multi-dimensional matrix of financial variables in Figure 2 
and has a product mix of 100% mutual funds and 0% annuities, an asset allocation for mutual 
funds of 70% stocks and 30% bonds, and 0% short-term securities, an asset allocation for 
variable annuities of 95% stocks, 3% bonds, and 2% short-term securities, and a likelihood of 
5 success of 90%. Although separate asset allocations are provided for mutual funds and for 
variable annuities, a single asset allocation financial variable is used. 

Figure 9 depicts the total assets for 25 financial period scenarios. The independent axis 
of Figure 9 is the duration of the financial period, which is 24 years, and has units of years, and 
the dependent axis is the total assets from year to year. The projection engine simulated 500 
ji;0 scenarios, and the 25 curves in Figure 9 correspond to 25 of the 500 scenarios. Each of the 500 
Ui scenarios was ranked based on ending balance, and the ranked scenarios were divided into 25 
L J percentiles. The median scenario of each percentile, which is the tenth scenario of the 20 
1 scenarios in that percentile, was selected and is shown in Figure 9. The values for each curve are 
!L the year-end balances of the total assets for each scenario. 

i3j5 In Figure 9, nine scenarios ended the financial period with less total assets than the initial 

J| total assets of $350,000. Of these nine scenarios, two scenarios ran out of money before the end 
of the financial period, one in simulated year 2021 and one in simulated year 2026. The 
remaining 16 scenarios ended the financial period with more total assets than the initial total 
assets. The results of the Monte Carlo simulations illustrated in Figure 9 exemplify the wide 
20 range of possible results that can occur for a financial strategy. 

In addition to or instead of utilizing Monte Carlo generated rates of return for various 
sub-asset classes, Monte Carlo generated numbers can be utilized for other variables. For 
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example, Monte Carlo generated numbers can be used for the rate of inflation, as well as the 
average returns, volatility, and correlation factors of the sub-asset classes themselves. 

As an option, the time series database of Monte Carlo generated rates of return can 
include serial correlation. The usage of serial correlation establishes a dependency in the rates of 
5 return within each sub-asset class between any two successive periodic durations in a financial 
period. 

As an option, the time series database can be generated to represent common economic 
trends such as sustained periods of prosperity or adversity at key projection points (e.g., the 
beginning, middle, or end) over the financial period. 

ip 

1 Attribute Measures 

id In block 7 of Figure 1, the results from the Monte Carlo simulations performed by the 

P J projection engine are used to determine measures for each attribute for each financial strategy. 
"... For each financial strategy, the numerous Monte Carlo simulations performed for the financial 
;ij5 strategy are analyzed, and the measure for each attribute^ in the goals hierarchy from block 2 is 
determined. 

Figure 10 illustrates the measures calculated from a number of Monte Carlo simulations 
for a single financial strategy. The fifteen attributes in Figure 10 correspond to the fifteen 
attributes illustrated in Figure 7A for the goals hierarchy of retirement financial goals and 
20 attributes. To the right of each attribute is the calculated measure 75 for the attribute. These 
measures 75 are calculated based on the results of the 500 Monte Carlo simulated scenarios for 
the financial strategy discussed above for Figure 9. For example, the measure 75 for attribute 40 
of present value income is $1,120, the measure 75 for attribute 41 of percentage of assets not 
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annuitized is 0.70%, and so forth. Measure 75 for attribute 54 of terminal assets is listed as not 
applicable because the investor listed no desired terminal value in the questionnaire of Figure 8. 

Utility Scores 

5 In block 8 of Figure 1, the utility scores for each financial strategy are determined using 

the preference model from block 4 and the measures for each attribute for each financial strategy 
from block 7. Using the preference model from block 4, the measures from block 7 are input, 
and a utility score for each financial strategy is determined. 

Referring to equation (1), the utility score for each financial strategy can be expressed 
.1.0 using the following equation: 

iTj u(s) = 2 (w g * (S w g , b * a g)b (m g ,b(s)))) (5) 

;■!:{ where s is the number of financial strategies, u(s) is the utility score for financial strategy s, and 
1 ni g) b(s) is the measure for attribute a g) b for financial strategies. 

:s;i3 

:ij> As an example using the goals hierarchy illustrated in Figure 7A and the measures for the 

O attributes in Figure 10, equation (5) is used to calculate the utility score 76 in Figure 10 for the 
Jj financial strategy. In Figure 10, the measures 75 are used with equation (5) to calculate the 
utility score 77, which is 0.723510. 

20 Strategy Selection 

In block 9 of Figure 1, the financial strategies are ranked, and at least one financial 
strategy is selected. The utility scores and attribute measures for each financial strategy are 
passed from block 8 to block 9. The financial strategies are ranked based on the utility scores of 
the financial strategies. The financial strategy having the highest utility score is selected as the 
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overall best financial strategy for the investor. Alternatively, two or more of the top ranked 
financial strategies are selected as the overall best financial strategies for the investor. 

In addition to selecting financial strategies based on the utility score, other heuristics can 
be used to rank and select the best financial strategies for the investor. For example, the 
5 financial strategies can be ranked based on the measures from an attribute. For instance, 

referring to Figure 7A, the financial strategies can be ranked based on attribute 40 of the present 
value income of a financial strategy or attribute 53 of the average final balance of a financial 
strategy. One or more financial strategies ranked the highest using one or more heuristics are 
selected as the best one or more financial strategies. 
; ip Figures 1 1 and 12 illustrate the results from determining the utility scores for a number of 

f!'i financial strategies and correspond to slices in the multi-dimensional matrix illustrated in Figure 
hi 2. The 104 financial strategies in Figure 1 1 were derived from the three financial variables 
Hi illustrated in Figure 2: an asset allocation of thirteen possible asset allocations (rows 1-13); a 
\ likelihood of success ranging from 70% to 99% in steps of 5% (columns 1-7) and the desired 
;3f5 monthly income (column 8); and a product mix of 100% mutual funds and 0% variable annuities. 
% The 104 financial strategies in Figure 12 were also derived from the three financial variables 
illustrated in Figure 2: an asset allocation of thirteen possible asset allocations (rows 1-13); a 
likelihood of success ranging from 70% to 99% in steps of 5% (columns 1-7) and the desired 
monthly income (column 8); and a product mix of 70% mutual funds and 30% variable annuities. 
20 Column 8 of Figure 12 is blank because the financial strategies corresponding to these cells in 
the multi-dimensional matrix are not relevant given the responses by the investor in 
questionnaire. Similar tables can be generated for the other five values of the product mix 
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financial variable in Figure 2. The strategies illustrated continue the example discussed above 
with respect to Figures 8-10. 

Each cell of the multi-dimensional matrix of Figures 1 1 and 12 represents the results 
from one of the 208 financial strategies depicted. Each cell has five values 80-84. Value 80 is 
5 the utility score for the financial strategy. Value 81 is the measure for attribute 53 in Figure 7 A 
and is the average final balance in dollars of the financial strategy for all of the Monte Carlo 
simulations. Value 82 is the initial present value income (monthly income) in dollars per month 
provided by the financial strategy and is taken from the calculations for the measure for attribute 
40 in Figure 7A. Value 83 is the ranking of the financial strategy compared to all of the financial 
XQ strategies in order of decreasing utility score. The financial strategy having the highest utility 

:.: s 

;7i score has a ranking of 1 . Value 84 is the likelihood of success. For columns 1-7, numerical 

Li.! value 84 is pre-determined, and for column 8, value 84 is based on the results of the Monte Carlo 

nj simulations. 

!S The results from the financial strategy illustrated in Figure 10 are depicted in Figure 12 in 

Q 

;35 cell 85, which corresponds to asset allocation 13, a product mix of 70% mutual fiinds and 30% 

; variable annuities, and a likelihood of success of 90%. In this cell, the financial strategy has a 

:. i : 

• n 

utility score of 0.7235 1 0, an average final balance of $690,505, and a present value income of 
$1,120 per month. 

If the financial strategies are ranked according to utility score, the highest ranking 
20 financial strategy corresponds to cell 85 in Figure 12. Alternatively, if the three financial 

strategies having the three highest utility scores are to be recommended to the investor, the three 
financial strategies corresponding to cells 85, 86, and 87, respectively, in Figure 12 are selected. 
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As an option, utility scores and heuristics may be combined to identify a number of 
strategies to be recommended to an investor. As an example, the three strategies can include the 
strategy having the highest utility score, the strategy having the highest present value income at 
85% likelihood of success, and the strategy having the highest present value income at 70% 
likelihood of success. 

If heuristics are used, the financial strategies are preferably selected using the responses 
by the investor to the questionnaire of Figure 8. Specifically, for each heuristic, a subset of the 
financial strategies is determined based on the responses by the investor to the questionnaire of 
Figure 8 and the financial variables, and a financial strategy is selected from the subset based on 
the responses by the investor to the questionnaire, the financial variables, and the utility scores. 
Preferably, three subsets of the financial strategies are determined, and one financial strategy is 
selected from each of the three subsets using three separate heuristics. 

For the first heuristic, the first subset of the financial strategies initially has all the 
financial strategies, and three restrictive decisions for the first subset are made. First, based on 
the ratings by the investor of financial goal 33 (achieve income certainty) and 38 (provide for 
surviving co-owner), financial strategies are removed from the first subset according to the 
product mix financial variable. If financial goal 33 (achieve income certainty) or financial goal 
38 (provide for surviving co-owner) is the highest rated financial goal, and if neither financial 
goal 32 (maintain flexibility), financial goal 35 (maintain principal floor), nor financial goal 36 
(maintain autonomy and control) is rated as high as either financial goal 33 (achieve income 
certainty) or financial goal 38 (provide for surviving co-owner) (although other financial goals 
may be rated as high as financial goal 33 (achieve income certainty) and financial goal 38 
(provide for surviving co-owner)), and if the investor indicated no desired terminal value on the 
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questionnaire, no financial strategies are removed from the first subset. Otherwise, the financial 
strategies that do not have a product mix of 100% mutual funds and 0% variable annuities are 
removed from the first subset, and only the financial strategies having a product mix of 100% 
mutual funds and 0% variable annuities remain in the first subset. 

Second, based on the ratings by the investor of financial goal 34 (incur low risk), 
financial strategies are removed from the first subset according to the asset allocation financial 
variable. As financial goal 34 (incur low risk) is rated higher in importance, the financial 
strategies having riskier asset allocations are removed from the first subset. If financial goal 34 
(incur low risk) is rated as unimportant, no financial strategies are removed from the first subset. 

Third, based on the ratings by the investor of financial goal 33 (achieve income 
certainty), financial strategies are removed from the first subset according to the likelihood of 
success financial variable. As financial goal 33 (achieve income certainty) is rated higher in 
importance, the financial strategies having low likelihood of success are removed from the first 
subset. For example, if financial goal 33 (achieve income certainty) is rated as 10 in the 
questionnaire of Figure 8, financial strategies having a likelihood of success of less than 90% are 
removed from the first subset, and if financial goal 33 (achieve income certainty) is rated as 9, 
financial strategies having a likelihood of success of less than 80% are removed from the first 
subset. 

From the derived first subset of financial strategies, a first financial strategy is chosen. If 
financial goal 3 1 (achieve income level) is more highly rated than any other financial goal, or if 
the desired annual income of the investor is greater than or equal to a threshold (e.g., 6% of the 
initial assets of the investor), the financial strategy in the first subset having the highest initial 
monthly income is selected. If two or more financial strategies in the first subset are tied for the 
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highest initial monthly income, the financial strategy having the highest utility score is selected. 
If financial goal 3 1 (achieve income level) is not rated more highly than any other financial goal 
and if the desired annual income of the investor is less than the threshold, the financial strategy 
in the first subset having the highest utility score is selected. Hence, the first financial strategy is 
selected with the first heuristic. 

For the second heuristic, the second subset of the financial strategies initially has all the 
financial strategies, and three restrictive decisions for the second subset are made. The first 
restrictive decision of the second heuristic is based on the first financial strategy. In particular, if 
the first financial strategy has a product mix other than 100% mutual funds and 0% variable 
annuities, the first restrictive decision of the second heuristic includes in the second subset only 
the financial strategies having a product mix of 100% mutual funds and 0% variable annuities. 
On the other hand, if the first financial strategy has a product mix of 100% mutual funds and 0% 
variable annuities, the first restrictive decision of the second heuristic does not remove any 
financial strategies from the second subset. 

For the second and third restrictive decisions, the second subset is restricted as in the 
second and third restrictive decisions for the first heuristic. From the derived second subset of 
financial strategies, the financial strategy having the highest utility score is selected as the second 
financial strategy. If the selected financial strategy is the same as the first financial strategy, the 
financial strategy having the second highest utility score is selected as the second financial 
strategy. Hence, the second financial strategy is selected with the second heuristic. 

For the third heuristic, the third subset of the financial strategies initially has all the 
financial strategies, and two restrictive decisions for the third subset are made. The first and 
second restrictive decisions of the third heuristic are almost the same as the second and third 



-51- 



(2543-128329) 



restrictive decisions of the first heuristic, respectively. With the third heuristic, however, more 
financial strategies are maintained in the third subset than in the first subset by not removing as 
many financial strategies as with the first heuristic. For example, applying the third restrictive 
decision for the first heuristic to the third heuristic, if financial goal 33 (achieve income 
5 certainty) is rated as 10 in the questionnaire of Figure 8, financial strategies having a likelihood 
of success of less than 85% are removed from the third subset, and if financial goal 33 (achieve 
income certainty) is rated as 9, financial strategies having a likelihood of success of less than 
75% are removed from the third subset. 

From the third subset of financial strategies, the third financial strategy is chosen. The 
iP financial strategy in the third subset having the highest initial monthly income is selected as the 
|T] third financial strategy. If two or more financial strategies in the third subset are tied for the 
|jj highest initial monthly income, the financial strategy having the highest utility score is selected 
I'll as the third financial strategy. However, the third financial strategy cannot be the same as the 
iE first or the second financial strategy. If the selected financial strategy (having the highest utility 
: $5 score) is the same as the first or second financial strategy, the financial strategy having the 
second highest utility score is selected as the third financial strategy. If the selected financial 

"si J 

strategy (having the second highest utility score) is the same as the first or second financial 
strategy, the financial strategy having the third highest utility score is selected as the third 
financial strategy. Hence, the third financial strategy is selected with the third heuristic. 

20 

Investor Recommendations 

In block 10 of Figure 1, investor recommendations are provided to the investor via a 
report. Using the one or more selected strategies from block 9, the selected financial strategies 
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are presented to the investor in an automatically generated report. The report has three functions. 
First, the report informs the investor of the crucial data and results relevant to the investor. 
Second, the report educates the investor about the nature of the analysis performed. Third, the 
report advises the investor on the appropriate one or more strategies to be considered. 
5 The report provides various types of information to the investor. The report recapitulates 

the investor financial preferences, investor assets, and investor personal data as entered on the 
questionnaire in block 3. Information from the questionnaire filled in with the investor's 
answers, such as the one illustrated in Figure 8, is included in the report. The report includes 
information used by the projection engine, such as the financial period. The report explains how 

10 the investor recommendations were developed, and includes discussions of MAUT decision 

□ 

analysis and Monte Carlo simulations. The report explains the financial variables used to 

hj develop the financial strategies. For example, the report explains the financial variables of asset 

□ 

n j allocation, product mix, and likelihood of success. As an option, the report explains any features 

« of the financial strategies, such as MRDs, tax assumptions, and portfolio migrations. 

! =iS The report presents one or more financial strategies. For instance, the report presents the 

financial strategy having the highest utility score and additional financial strategies as discussed 

above for block 9 in Figure 1, including the financial strategy satisfying the desired monthly 

income of the investor entered on the questionnaire. 

The report contains information from the Monte Carlo simulations for each 
20 recommended strategy. This information can be presented in tabular or graphical form as 

illustrated in Figures 9 and 13-17. Figures 13-17 continue the example illustrated in Figures 8- 

12. 
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Figure 13 illustrates a table of projected monthly and annual incomes for a selected 
financial strategy. The financial strategy illustrated is the highest ranked strategy and 
corresponds to cell 85 in Figure 12. The table contains three columns 90-92. Column 90 is the 
simulated year. Column 91 is the projected monthly income for the investor for a simulated 
5 year, and the entries for column 91 are supplied by the simulated annual values from the Monte 
Carlo simulations for the measure of attribute 40 in Figure 7A. Column 92 is the projected 
annual income for the investor for the simulated year, and the entries for column 92 are 
calculated by multiplying the non-rounded values from column 91 by 12, the number of months 
in a year. 

10 Figure 14 illustrates a table of projected starting and ending balances for three Monte 

Carlo simulations for a selected financial strategy. The financial strategy illustrated is the 
?;1 highest ranked strategy and corresponds to cell 85 in Figure 12. The table has seven columns 93- 
m 99. Column 93 is the simulated year. Columns 94 and 95 are the starting and ending balances, 
* respectively, for a low-range scenario. Columns 96 and 97 are the starting and ending balances, 
respectively, for a median scenario. Columns 98 and 99 are the starting and ending balances, 
respectively, for a high-range scenario. The median scenario is the 250 th scenario out of the 500 
hlJ scenarios, ranked in order of ending balance. The low-range scenario is the median scenario 
from the bottom 25 th percentile of the 500 scenarios. The high range scenario is the median 
scenario from the top 25 th percentile of the 500 scenarios. For Figure 14, the entries in columns 
20 94-99 are the total assets for the simulated year and are supplied from the calculations of 

attribute 50 in Figure 7 A. The starting balance for each of the three scenarios in columns 94, 96, 
and 98 is the same for simulated year 2003. The ending balance for a simulated year in columns 
94, 96, and 98 is the starting balance for the next simulated year in columns 95, 97, and 99, 
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respectively. The low-range scenario ran out of assets before the end of the financial period, 
namely in simulated year 2021 . 

Figure 1 5 illustrates a table of portfolio migration for a selected financial strategy. The 
financial strategy illustrated is the highest ranked strategy and corresponds to cell 85 in 
5 Figure 12. If portfolio migration is a feature of the financial strategies, a table such as the one 
illustrated in Figure 15 is included in the report. Figure 15 has seven columns 100-106. Column 
100 is the simulated year in which a change to the portfolio occurred. The table is split 
according to the product mix, mutual funds in columns 101-103 and variable annuities in 
columns 104-106. For the mutual funds, the asset allocation is divided into stocks in column 
jp 101, bonds in column 102, and short-term securities in column 103. For the variable annuities, 
i7l the asset allocation is divided into stocks in column 104, bonds in column 105, and short-term 
b | securities in column 106. Each entry in columns 101-106 corresponds to the percentage of the 
Hi type of asset. For each simulated year, the sum of the entries in columns 101-103 is 100%, and 

the sum of the entries in columns 104-106 is 100%. For the simulated financial strategy, 
;fe portfolio migration occurred in simulated years 2008, 2013, 2018, and 2023. 
"iij If two or more financial strategies are selected for the investor, the report includes a 

comparison of the financial strategies. Figure 16 illustrates a table comparing the selected 
financial strategies. Each column 1 10-1 13 of the table presents the results for one of the four 
financial strategies. Column 110 presents the results for the financial strategy having the highest 
20 utility score and corresponds to cell 85 in Figure 12. Column 1 1 1 presents the results for the 

financial strategy having the second highest utility score and corresponds to cell 86 in Figure 12. 
Column 112 presents the results for the financial strategy having the third highest utility score 
and corresponds to cell 87 in Figure 12. Column 113 presents the results for the financial 
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strategy having the highest likelihood of achieving the desired monthly income indicated by the 
investor on the questionnaire and corresponds to cell 88 in Figure 1 1 . Alternatively, other 
heuristics could be used to determine the strategies presented in columns 1 1 1 and 112. 

In Figure 16, each column 1 10-1 13 has 10 rows 1 14-123. Row 1 14 is the initial monthly 
5 income for the financial strategy and corresponds to value 82 in Figures 1 1 and 12. The initial 
monthly income is presented because the monthly incomes of later simulation years vary due to 
inflation considerations. Row 1 15 is the simulation success rate for achieving the initial monthly 
income and corresponds to value 84 in Figures 1 1 and 12 . Rows 116 and 117 indicate the 
product mix financial variable for the financial strategy. Row 1 16 is the percentage of mutual 
10 funds in the product mix, and row 1 17 is the percentage of variable annuities in the product mix. 
Rows 1 18-120 indicate the asset allocation financial variable for the mutual funds for the 
financial strategy. For the mutual funds, row 1 18 is the percentage of stocks, row 1 19 is the 
fi j percentage of bonds, and row 120 is percentage of short-term securities. Rows 121-123 indicate 
is the asset allocation financial variable for the variable annuities for the financial strategy. For the 
! =lj5 variable annuities, row 121 is the percentage of stocks, row 122 is the percentage of bonds, and 
row 122 is percentage of short-term securities. If the percentage of variable annuities is 0%, no 
percentages are indicated for rows 121-123. For example, for column 1 13, the percentage of 
variable annuities is 0%, and no percentages are indicated for rows 121-123. 

Figure 17 illustrates a table for implementing the selected financial strategies. To assist 
20 the investor in implementing one or more selected strategies, the report describes how to 

implement the selected financial strategies using specific mutual funds and variable annuities. 
The report describes various recommended mutual funds and variable annuities to implement the 
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selected financial strategies. As in Figure 16, the selected financial strategies are presented in a 
side-by-side comparison of the various mutual funds and annuities. 

The report may be partitioned into a first report and a second report. The first report 
describes the selected one or more financial strategies and how the selected financial strategies 
5 were determined, and the second report describes how to implement the selected one or more 
financial strategies using specific mutual funds and variable annuities. 

In the report, various types of information are presented for the investor in various 
formats. Figures 9 and 13-17 illustrate some of the possibilities for presenting the information to 
the investor. Other possibilities include any of the quantities used to determine the utility scores 
1.0 for the investment strategies. 

^1 The report is conveyed to the investor on an information storage device. The information 

i7 j storage device for the report can be the same or different from the information storage device 
rjj used by the questionnaire in block 3 of Figure 1. For an information storage device in paper 

a form, the report is printed on paper. For an information storage device in electronic form, the 

u 

§5 report is embodied in a computer-readable medium and provided to the investor, for example, via 
] ^ the mail or electronically over a network. 

" ! * The report for the investor is generated automatically. A software-implemented form for 

the report is stored on a computer-readable medium and has variables to be filled-in by document 
creating software. The report for the investor is generated using the document creating software 

20 and the software-implemented form. The results from the Monte Carlo simulations in blocks 5 
and 7, the one or more selected financial strategies in block 9, and information from the 
questionnaire for the investor in block 3 are supplied to the document creating software. The 
document creating software uses this information to fill in the variables in the software- 
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implemented form to create the report for the investor. As an option, the variables in the basic 
software-implemented report are presented in the report for the investor as tables and graphs as 
illustrated in Figures 9 and 13-17. 

Operation of the Invention 

Figure 17 illustrates a flow diagram for the operation of the invention. In block 130, the 
financial strategies are determined as per block 1 in Figure 1. 
In block 1 3 1 , the MUF is determined as per block 2. 

In block 132, the investor input is obtained using the questionnaire as per block 3, and the 
investor financial preferences from the questionnaire of block 3 are used with the MUF from 
block 2 to develop a preference model as per block 4. 

In block 133, an outcome for each financial strategy is determined. In block 5, the 
projection engine uses the financial strategies from block 1, the time series database from block 
6, and the investor input from block 3 to perform Monte Carlo simulations for the financial 
strategies. Using the results from the Monte Carlo simulations and the MUF from block 2, 
measures for each attribute for each financial strategy are determined in block 7. The outcome 
for a financial strategy refers to any of the information generated from the Monte Carlo 
simulations in block 5 and the measures calculated from the Monte Carlo simulations in block 7. 

In block 134, at least one financial strategy is selected as per blocks 8 and 9. The 
attribute measures from block 7 and the preference model from block 4 are used to obtain a 
utility score for each financial strategy in block 8. In block 9, the financial strategies are ranked, 
and at least one financial strategy is selected. 
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In block 135, the investor is informed as to the one or more selected financial strategies 
via a report as per block 10. The report is created, is provided to the investor, and describes how 
to interpret and implement the one or more selected financial strategies. 

The invention is preferably implemented with a PC running Windows by Microsoft of 
Redmond, Washington using: Delphi 3.0 by Inprise of Scotts Valley, California for the basic 
software for implementing the invention; LDW by Logical Decisions Inc. of Boulder, Colorado 
to determine the equations of the preference model; Word Basic and Word by Microsoft to 
generate the selected financial strategies; Access by Microsoft to maintain a database of annuity 
factors; QuoteCalc.DLL by Security Benefit Group of Topeka, Kansas to determine initial 
annuity payments; and Word by Microsoft to generate the report. As those skilled in the art will 
recognize, the invention can be implemented using a large variety of computers and software. 

The invention has been described in detail with respect to preferred embodiments, and it 
will now be apparent from the foregoing to those skilled in the art, that changes and 
modifications may be made without departing from the invention in its broader aspects, and the 
invention, therefore, as defined in the claims is intended to cover all such changes and 
modifications as follows in the true spirit of the invention. 
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